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Distribution of egg masses and recruitment of juveniles of the polychaete, 
Lumbrineris latreilli, were studied in an enclosed small harbor (sheltered place) and 
on a cobbly beach (relatively exposed place) at Asamushi, northern Japan. In both 
places, egg masses were concentrated in the area where algal growth was luxuriant, 
but not seen where it was poor or absent. Recruitment of the juveniles studied by 
trapping method was occurred only in a limited area just near the spawning place. 
Laboratory experiments to test an effect of water movement on the dispersal of 
juveniles escaping from jelly mass showed that they dispersed passively due to water 
movement. Therefore, limited dispersal observed in the field was thought to be 
related to the lack of swimming phase in juveniles. Spawning site selection was 
discussed in relation to the effect in promoting the dispersal of the juveniles. 
Among many polychaete species which spawn their eggs in a jelly mass, 
Lumbrineris latreilli is one of the most characteristic for its spawning habits. 
Female spawns orange eggs in a jelly mass on various kinds of sea weeds (OKUDA, 
1946; NrsHIRIRA et al., 1980), and usually attaches an egg mass to the upper part 
of sea weeds (NrsHIRIRA et al., 1980, 1981). Male also climbs sea weeds and spawns 
there. Sperm clusters are occasionally seen on the upper part of the sea weeds 
(NrsHIRIRA et al., 1980). Generally speaking, emerging from bottom sediments and 
climbing sea weed for spawning may be dangerous for the bottom infauna. If there 
were some kinds of advantages in any behaviors of animals, this unique spawning 
behavior might also have a positive meaning in its life history. 
Our earlier observations (NrsHIRIRA et al., 1980, 1981; SATO et al., 1982) 
suggested that this behavior is related to effective fertilization and to effective 
dispersal of the juvenile worms which lack swi=ing phase. In very short breeding 
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period, both sexes come out of the bottom sediments at night at around high tide and 
spawn on sea weeds simultaneously (NISHIHIRA et al., 1981). Because fertilization 
is external and sperms are spawned in cluster, it is necessary to disperse sperm 
widely. For this, to locate egg masses and to spawn sperms at the higher or upper 
portion of the sea weeds seem to be effective, because water movement is undoubted-
ly stronger at the surface than at the bottom in an algal forest. 
Embryonic development of this species occur entirely within the jelly mass and 
juvenile worms lack swimming phase (OKUDA, 1946; SATO et al., 1982). Therefore, 
location of the spawning site might also affect the dispersal of the juvenile worms. 
In the present study, recruitment of juveniles is studied in relation to distribution 
of egg masses in the field. In the laboratory, effect of water movement on juvenile 
dispersal is tested and the mode of emergence of juveniles from the jelly mass is also 
studied. 
MATERIALS AND METHODS 
Field observations 
Distribution of egg masses and recruitment of juvenile worms of Lumbrineris 
latreilli were studied on the shores around the Marine Biological Station of Tohoku 
University (MBS) at Asamushi, northern Japan (40"55'N, 140"50'E). 
In June of 1981, 1 m' quadrats were set at various places in an enclosed harbor 
of the MBS and along a census line (St. 1). The number of egg masses, vegetation, 
depth and substratum for each quadrat were recorded (Fig. 1: A, Table 1). 
Recruitment of juveniles inside and outside the harbor was studied using a trap 
consisted of 3 glasses (5 em across and 8 em high) being tied together to an anchor 
of crossed iron rods (10 mm across and 30 em long). At each sampling point, four 
traps were set at random. The traps were collected after an appropriate exposure 
period and the numbers of juveniles and other animals in each glass were recorded. 
Developmental (or setiger) stage of the juveniles were examined. Trapping works 
were performed twice, i.e., from 26 June to 14 July (18 days exposure) and from 15 
to 27 July (12 days) in 1981. 
In June of 1982, a similar survey was conducted along three census lines on a 
cobbly beach (St. 2) about 300m apart from St. 1, to test effect of wave exposure on 
the dispersal of juvenile worms (Fig. 2). The study site was relatively more exposed 
to the wave action than the harbor (St. 1). The exposure time of the traps lasted 
14 days from 18 June to 2 July. 
Laboratory observations 
a. Effect of water movement on dispersal of juvenile worms 
On the bottom of an aquarium (30 cmx60 cmx 38 em), 32 petri-dishes (6.5 em 
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Fig. 1. Distribution of egg ~as_ses ~f Lumbrineris ~a~reil~i at ~t. 1, encl_osed harbor ~nd 
its adjacent area, and dtstnbutton of the recrmtmg JUvemles studted by trappmg. 
A, distribution of egg masses; B, distributio~ of_ rec:uiting juv~n.iles. for t~e first 
trapping period from 26 June to 14 July; C, dtstnbutiOn _of ~ecr~1tmg JUVemles f?r 
the second trapping period from 15 to 27 July. In 0, distributiOn of sea weed m 
the harbor is also illustrated schematically. General condition of the growths of 
Sargassum and Zostera is shown only for the harbor. 
arranged uniformly. Seven jelly masses containing juveniles were fixed floating on 
the water surface at the center of the aquarium ( xmarks in Fig. 4: A, B). Only a 
very weak aeration was applied for a short time in order not to generate any visible 
water movement. This series simulated the calm water condition. After 8 days, 
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Table 1. 
Environmental conditions egg mass density and recruitment , 
Trapping 
Station 
Substratum Depth (m) Vegetation (Coverage,%) 
1 Cobble 3.5 Padina ( + ), fil. • ( +) 
2 Cobble 3.1 Padina ( + ), Ulva ( + ), Oolpomenia ( +) 
3 Cobble 2.6 Ulva ( + ), fil. ( +) 
4 Cobble 1.5 fil. (60), Godium ( + ), Enteromorpha ( +) 
5 Sand 1.3 Goccophora ( +) 
6 Sand 1.3 Zostera (100), fil. ( +) 
7 Cobble 0.7 Sargassum (70), Goccophara (10), others (10) 
8 Mud 1.4 fil. (80), Sargassum (10) 
• filamentous algae, 
""" No. of traps which collected recruiting juveniles in parenthesis. 
the number and setiger stage of juveniles which settled on each petri-dish were 
recorded. Two aquaria were used for this experiment. 
In order to know the effect of water movement on the dispersal, two similar 
aquaria were prepared and 21 petri-dishes of the same size as the above were 
arranged in each aquarium. Strong aeration was applied at the corner of the 
aquarium to generate a circular current on the water surface. After 8 days, the 
number and setiger stages of the juveniles which settled on each dish were recorded 
(Fig. 4). 
b. Emergence of juveniles from jelly mass 
In order to know the mode of emergence of juveniles from a jelly mass, 
experiments were conducted under the calm water condition in an aquarium. For 
the first series of observations, a branch of Sargassum thunbergii carrying a jelly mass 
containing juveniles was inserted into a test tube. The branch was long enough to 
locate the jelly mass fairly apart from the tube opening. The tube with Sargassum 
and a jelly mass was set upright in a plastic bag containing water in an aquarium. 
Four sets of such bags were prepared. After 7 days, the number and setiger stages 
of the juvenile worms crawling in the test tube and those outside the tube (i.e., those 
crawling in the plastic bag) were recorded (Table 2: A). 
For another series of similar observation, a branch of S. thunbergii carrying a 
jelly mass with juveniles wllS inserted into a test tube and set upright in an aquarium 
(Table 2 : B). The number and setiger stages of the juveniles crawling or floating 
in various parts around the tube and branch were recorded after 7 days. 
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of juveniles of Lumbrineris latreilli at each trapping station 
No. juveniles trapped 
Egg mass Trapping period I : Trapping period II : 
June 26-July 14 (18 days) (N/m') July 15-July 27 (12 days) 
Traps Juveniles(range) Stage Traps J uveniles(range) 
0 12(0) .. 0 - 12( 0) 0 
0 12(0) 0 - 12( 0) 0 
0 12(0) 0 - 12( 0) 0 
0 12(0) 0 - 12( 3) 5(0- 2) 
2 9(0) 0 - 12( 1) 1(0- 1) 
42 12(3) 117(0-115) ... 5-6 12(10) 118(0-28) 
40 12(8) 33(0- 15) 6-7 12( 6) 30(0-17) 
11 12(0) - 12( 2) 2(0- 1) 
""""' One trap collected an egg mass, which likely produced 115 worms. 










All aquaria used for the laboratory experiments were set by the window. 
Water temperature and light condition were not controlled. Water temperature in 
the aquaria ranged from 16.0 to 2l.O"C during the experimental period. 
RESULTS AND DISCUSSION 
Distribution of egg masses 
Distributions of egg masses at St. 1 are shown in Fig. 1 : A. Because sampling 
was conducted just after the local population had completed spawning, the result 
was considered to show a completed distribution pattern of the egg masses for that 
year. This might also show distribution pattern of mature females, because they 
spawned at their living place and did not show a long distance movement for 
spawning (NISHIHIRA et al., 1981). 
As shown in Fig. 1 : A, egg masses were concentrated inside the harbor, where 
Sargassum and Zostera were growing. However, even inside the harbor, they were 
few or even lacking at some places. On the sandy bottom lacking Zostera, egg 
masses were not seen. This seems to be quite natural, because in such places worms 
were very scarce or lacking (NISHIHIRA et al., 1981). Outside the harbor, egg masses 
were found only at two sampling points just near the entrance of the harbor. These 
points, however,· had only a few egg masses. Such paucity and absence of the egg 
masses are related to the lack of good algal growths. 
Environmental conditions of the sampling points ( 1 to 8 in Fig. 1 : B) are 
presented in Table 1. All the points along the census line set outside the harbor 
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Fig. 3. Relationship between the number of juveniles and the number of herniit crabs 
collected in each glass of the traps. Data from the trapping works at St. 1. 
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were on the cobbly bottcm where vegetation cover was very poor and mostly 
consisted of small algae such as Padina, Ulva, Enteromorpha and filamentous algae. 
These algae were seldom used as spawning substrates (NrsHIHIRA et al., 1980). 
Distribution of egg masses at St. 2 is shown in Fig. 2. Egg masses occurred over 
a depth range from 0 (MSL) tc about 1.8 m, and egg masses were concentrated at the 
shallow places within 10 m from the shore along the Lines 1 and 2. Only a few egg 
masses were seen at the place where there were poor algal growths. Brown algae 
were more frequently used as the spawning substrates than the green algae as was 
already reported (NrsHIHIRA, et al., 1980). On the Line 3, distribution range was 
wider than on the two lines mentioned above. It seems tc be attributable tc the 
wider growth range of brown algae on this line. Occurrence of many egg masses on 
this cobbly beach shows that this polychaete is not restricted tc the sandy or muddy 
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Fig. 4. Distribution of the recruiting juveniles of Lumbrineris latreilli under the calm 
and rough water conditionS. Top pictures show the position of collecter dishes 
and the location of jelly masses with juvenile worms. A and B, distribution of 
juveniles for calm water condition ( x marks indicate position of the jelly masses); 
0 and D, distribution of juveniles for rough water condition (double circles 
indicate position of jelly masses). 
Distribution of recrniting juvenile worms 
Recruitment of juveniles studied by trapping method at St. 1 is shown in Fig. 
1, B and C. In the first trapping (28 June to 14 July, 1981: Fig. 1: B), recruits 
were limited to the points 6 and 7 (see also Table 1) where there were many egg 
masses. Outside the harbor where egg masses were almost completely absent, no 
juveniles were seen in the traps. At points 5 and 8, no juveniles were collected 
either. 
In the second trapping (15 to 27 July, 1981), distribution range of the juveniles 
was wider than that for the first trapping (Fig. 1 : C). Here again, points 6 and 7 
in the harbor received most abundant recruits. Other two points in the harbor also 
received some. Outside the harbor, two points nearest to the harbor entrance 
received some recruits. Outermost two points did not collect any juveniles. 
Developmental stages of the juveniles collected by the traps were shown in 
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Table 2. 
Distribution and recruitment site difference of juveniles of Lumbrineris latreilli 
under calm water condition in the aquarium. A, juveniles in the test tube and 
outside the tube (or in the plastic bag); B, juveniles on various 
parts of the experimental set 
A 
J el}y mass No. 
Number of juveniles 
Inside(%) Outside(%) Total 
1 10 ( 1.9) 530 (98.1) 540 
2 123 (15.7) 661 (84.3) 784 
3 81 (10.8) 671 (89.2) 752 
4 44 ( 9.1) 441 (90.9) 485 
Average ( 9.4) (90.6) 
B 
Jelly ma.ss No. 1 2 3 4 5 
Estimated No. eggs (a) 426 572 719 719 426 
No. of juveniles : 
outer wall of tube 7 1 4 3 13 
inner wall of tube 2 5 10 2 2 
upper part of alga 43 124 165 203 112 
lower part of alga 4 7 6 0 9 
remained in jelly mass 82 28 19 48 53 
Total (b) 138 165 204 256 189 
Difference between a and b 288 407 515 463 237 
Table 1. For the first trapping, they were of 5 to 7 setiger stages, while for the 
second trapping, they ranged from 8 to 13. This may simply reflect the time lapsed 
between the two trapping dates. 
Wider dispersal of the juveniles at the second trapping than at the first is hard 
to explain. Difference in the water movements for each trapping and durations of 
being suspended in the water column for both young and advanced stages should be 
studied for reliable explanation. 
Results of trappings at St. 2 are shown in Fig. 2 Trappings were done at four 
points along each of Lines 1 and 2, respectively. Along both of these two lines, 
juveniles were collected only at a single point in or near the area with abundant egg 
masses. There were not any recruits at other three points which were located 
outside the distribution range of the egg masses. The traps set in the place where 
the density of egg masses was low did not catch any recruits. These results show 
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that the dispersal is very limited also on this cobbly beach. 
In the traps, the gastropods, Homalopoma nocturnum (GouLD) and Oantharidus 
japonicus (A. ADAMS), the hermit crabs, Pagurus lanuginosus DEHAAN and P. 
middendorfii BRANDT, and many amphipods were found. Survival of juvenile 
macrobenthos is reported to be influenced by predation or bioturbation of adults 
(WOODIN, 1974, 1976; BRENCHLEY, 1981; HIGHSMITH, 1982). Fig. 3: A shows 
that juvenile worms were found mainly in the glasses in which hermit crabs were 
absent, but not in the glasses with many hermit crabs. This suggests that the hermit 
crabs affect adversely the survival of the juveniles. However, such trend was not 
clear for the second trapping (Fig. 3: B). THORSON (1966) reported that juveniles 
of the bivalve Spisula subtruncata were eaten by the hermit crab Pagurus 
bernhardus. OLIVER et al. {1982) reported that the phoxocephalid amphibods 
consumed larval and juvenile polychaetes. If the predation of jeveniles of bottom 
infauna by amphipods is widely occurring, the juveniles of Lumbrineris might have 
been damaged to some extent, because small amphipods were seen in all glasses. 
Effect of water movement on dispersal of juveniles 
Distribution of juveniles which settled on the petri-dishes in the aquaria with 
rough or calm water condition is shown in Fig. 4. As demonstrated in Fig. 4: A 
and B, recruitment occurred mostly in the central dishes. For series A, juveniles 
were observed in 6 dishes out of 32 (18%), but almost all of them (98.8%) settled in 
two of the four central dishes just below the jelly masses. For series B, the result 
was basically the same as for the series A. Juveniles were seen in 20 dishes (62.5%) 
but here again 94.5% of the settled juveniles were seen in central two dishes. These 
observations clearly show that under the calm water condition the dispersal of 
juveniles is extremely limited. For a numerical expression of the degree of disper-
sion, the IO' index proposed by MoRISITA (1959) was calculated. For the both A and 
B series, the values were very large, i.e., the juveniles were extremely aggregated. 
For the rough water condition, the results were contrasting to those mentioned 
above. As shown in Fig. 4, C and D, the juveniles were observed in all dishes. For 
series C, central dish just below the jelly masses received only 4.4% (68) of total 
recruits (1557). This figure is not significantly different from the theoretical mean 
( 4. 7%, as calculated on the assumption that all the dishes receive the same number 
of juveniles). For the series D, the result was basically the same as for the series C. 
For this series, however, the central dish received 12.6% (188) of all recruits (1490). 
This value is rather high compared with the preceding series. Nevertheless, it is safe 
to say that the recruitment occurred widely also in this series. The IO' values for the 
series C and D were about l. This means that the dispersion is almost random. 
In conclusion, the dispersal of juveniles escaping from the jelly mass is 
influenced by the water movement with rough water condition accelerating dispersal 
of juveniles. Under the calm water condition, the dispersal is quite limited and 
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most of the juveniles settle on the bottom just below the jelly mass. 
Mode of emergence of juveniles from jelly mass 
In Table 2 : A, the number of juveniles seen in various parts of the sea weed and 
test tube and those remaining in the jelly mass are shown for 5 observations. The 
number of juveniles (expressed as number of eggs) was estimated using the regression 
equation between the number of eggs and jelly mass diameter (our unpublished 
data). Juveniles observed on the inner wall of test tube or on the lower part of alga 
might have come to these positions crawling on the algal surface. However, our 
direct observations showed that many juveniles did not crawl on the algal· thallus, 
but simply sank to the bottom. On the other hand, those juveniles seen on the outer 
wall of the test tube are likely to have reached the wall through water. Juveniles 
on the upper part of alga may be those just after emergence from jelly mass. The 
number of juveniles which is shown by the difference between a and b in Table 2 : 
A indicates those larvae which settled on the bottom of the aquarium. The 
proportion of such juveniles to the estimated number of initial number of juveniles 
in the jelly mass (a) ranged from 53.5% to 71.6% (mean being 63.3%). On the other 
hand, those juveniles on the inner wall of the test tube plus those on the lower part 
of alga were only from 0.7% to 5.6% (mean being 2.9%). Most of the young of 
Scoloplos armiger, which spawn eggs in jelly mass on the bottom surface, recruit just 
below the jelly mass passing through the jelly stalk which connects the jelly mass to 
the bottom (UPTON, 1953). Our results show clearly that juveniles mostly sink to 
the bottom not crawling on the surface of algal thallus. 
In Table 2 : B, the number of juveniles which were seen in the test tubes and 
those outside the tube are shown. This table demonstrates that the juvenils mostly 
sink down after escaping from the jelly mass without showing crawling on the algal 
thalli. 
The laboratory observations shown above revealed that dispersal of juveniles of 
Lumbrineris latreilli is highly affected by water movement. The dispersal range 
may be influenced by a) water movement, b) height of the jelly mass above sea 
bottom, and c) duration of the juveniles being suspended in the water column (or 
sinking speed). 
In the field observations, recruitment occurred within a limited range. The 
dispersal of the juveniles is restricted around the jelly mass from which they escaped, 
even though the jelly mass was attached to the tall algae such as Sargassum or 
Zostera. This seems to be attributed to the absence of pelagic phase in the 
development. Inside the harbor, water movement is very weak and probably not 
enough to generate wider dispersal of the juveniles. This idea seems to be supported 
by the lack of recruitments at points 5 and 8 for the first trapping and also by 
extremely small number of recruits for the second trapping (Fig. 1). Even under 
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the relatively rough water condition (i.e., St. 2), where juveniles were suspected to 
disperse widely, the dispersal range did not expand. In the present particular case, 
this may be explainable in part by the paucity of long-thallus algae on the cobbly 
beach. In other words, the location of the jelly mass was thought to be not high 
above the substrates and juveniles which escaped from jelly mass might have settled 
before being swept away by wave action. Jelly masses on the cobbly beach (St. 2) 
were mostly attached to the algae which were shorter than those growing at St. l. 
Embryonic development is completed in a jelly mass (OKUDA, 1946; SATO et 
al., 1982). At 3-setiger stage, juveniles begin to escape the jelly mass and emergence 
continues for relatively long period, thus the emergence from the jelly mass is not 
simultaneous (SATO et al., 1982). Jelly mass contains many eggs (average number 
of eggs being 1200, our unpublished data). Therefore, if it is spawned on or just 
near the bottom, the recruiting juveniles undoubtedly overcrowd in quite a limited 
area. The selection of the spawning site on the upper part of the algal thallus may 
be effective for promoting the dispersal of juveniles, because the upper part of the 
algal thallus move more vigorously than the lower part. Therefore, it may also 
mitigate the overcrowding of the settling juveniles just around location of the jelly 
mass. 
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